Ellagic acid modulates lipid accumulation in primary human adipocytes and human hepatoma Huh7 cells via discrete mechanisms.
Previously, we have reported that consumption of a muscadine grape phytochemical powder (MGP) decreased lipid accumulation in high-fat fed mice. The aim of this study was to identify the responsible polyphenolic constituents and elucidate the underlying mechanisms. In mice, MGP supplementation significantly reduced visceral fat mass as well as adipocyte size. To determine whether MGP affects adipogenesis or hypertrophic lipid accumulation, we used a human adipogenic stem cell (hASCs) model. Among the MGP, ellagic acid (EA) was identified as a potent negative regulator of adipogenesis of hASCs. In addition, EA substantially decreased the conversion of [(3)H]-acetyl CoA into fatty acids (FAs), suggesting that EA inhibits de novo synthesis of FA in mature adipocytes. Similarly, MGP supplementation significantly decreased hepatic triglyceride (TG) levels. The TG-lowering effects of EA were confirmed in human hepatoma Huh7 cells. EA reduced [(3)H]-oleic acid esterification into [(3)H]-TG as well as the de novo synthesis of FA from [(3)H]-acetyl CoA in Huh7 cells. Intriguingly, EA also increased oxygen consumption rate and β-oxidation-related gene expression. Taken together, EA attenuated new fat cell formation and FA biosynthesis in adipose tissue, while it reduced the synthesis of TG and FA and increased FA oxidation in the liver. These results suggest that EA exerts unique lipid-lowering effects both in adipose tissue and liver via discrete mechanisms.